Background: OA is now widely recognized as a complex, multifactorial disease of the whole joint rather than solely a loss of articular cartilage. There is much evidence that at least in some forms of OA, morphological changes at the subchondral plate may precede cartilage damage. The aim of this study was to investigate the microanatomy of the bone-cartilage interface in ageing and disease in order to identify the earliest pathological changes in joint destruction. Methods: We investigated microstructure in a series of weight bearing joints obtained at arthroplasty from patients with joint diseases, or from bequeathed cadavers. These were analysed by micro-dissection and a spectrum of contemporary imaging techniques including micro computerized tomography (Micro CT), magnetic resonance imaging (MRI) of unembedded tissue and backscattered scanning electron microscopy (SEM) of PMMA embedded blocks with the recently introduced method of iodine block surface staining to reveal soft tissue histomorphology. Results: In all the samples examined, there was evidence of microanatomical cracks in the subchondal plate, some of which were full thickness through the bone and calcified cartilage. Microscopy revealed that these were not formed by osteoclastic action. Using SEM we detected evidence that a mineralizable matrix was extruded through these microcracks into the hyaline articular cartilage (HAC). This matrix subsequently became calcified, with much higher mineral content than bone or calcified cartilage, and formed protrusions detectable by high resolution micro CT. These protrusions arose from the subchondral plate and extended into the HAC but generally not as far as the articular surface. On MRI, the hypermineralized protrusions were present as lesions of low signal yield, silhouetted against the signal-rich HAC. Optimum identification was made using DESS sequences. Within this cohort, the highest number of protrusions, 21, was found in the sample from the oldest donor (96 years) and the least, 8, was found in the youngest (30 years). Conclusion: Our investigations reveal that hypermineralized protrusions from the subchondral plate are present in human weight bearing joints and that their incidence appears to increase with age. These protrusions have the potential to disintegrate and give rise to abrasive cutting and grinding particles within HAC and thus to promote its mechanical destruction. We discovered them because we used techniques not usually applied to investigate human joint pathology. In particular, we did not use decalcification, which effectively destroys the evidence.
Background: OA is now widely recognized as a complex, multifactorial disease of the whole joint rather than solely a loss of articular cartilage. There is much evidence that at least in some forms of OA, morphological changes at the subchondral plate may precede cartilage damage. The aim of this study was to investigate the microanatomy of the bone-cartilage interface in ageing and disease in order to identify the earliest pathological changes in joint destruction. Methods: We investigated microstructure in a series of weight bearing joints obtained at arthroplasty from patients with joint diseases, or from bequeathed cadavers. These were analysed by micro-dissection and a spectrum of contemporary imaging techniques including micro computerized tomography (Micro CT), magnetic resonance imaging (MRI) of unembedded tissue and backscattered scanning electron microscopy (SEM) of PMMA embedded blocks with the recently introduced method of iodine block surface staining to reveal soft tissue histomorphology. Results: In all the samples examined, there was evidence of microanatomical cracks in the subchondal plate, some of which were full thickness through the bone and calcified cartilage. Microscopy revealed that these were not formed by osteoclastic action. Using SEM we detected evidence that a mineralizable matrix was extruded through these microcracks into the hyaline articular cartilage (HAC). This matrix subsequently became calcified, with much higher mineral content than bone or calcified cartilage, and formed protrusions detectable by high resolution micro CT. These protrusions arose from the subchondral plate and extended into the HAC but generally not as far as the articular surface. On MRI, the hypermineralized protrusions were present as lesions of low signal yield, silhouetted against the signal-rich HAC. Optimum identification was made using DESS sequences. Within this cohort, the highest number of protrusions, 21, was found in the sample from the oldest donor (96 years) and the least, 8, was found in the youngest (30 years). Conclusion: Our investigations reveal that hypermineralized protrusions from the subchondral plate are present in human weight bearing joints and that their incidence appears to increase with age. These protrusions have the potential to disintegrate and give rise to abrasive cutting and grinding particles within HAC and thus to promote its mechanical destruction. We discovered them because we used techniques not usually applied to investigate human joint pathology. In particular, we did not use decalcification, which effectively destroys the evidence. Disclosure statement: The authors have declared no conflicts of interest. Background: Arrythmogenic events secondary to cardiac involvement are a well described complication in Systemic Sclerosis (SSc) and are considered to be a leading cause of sudden cardiac death. Implantable cardio-defibrillators (ICD) as primary prevention are already in use for some of these patients but defining their clinical risk is difficult. Cardiac MRI (CMR) is an emerging tool that can add new information on myocardial fibrosis but its use in SSc is not well described. We therefore set out to analyse whether there was any association with CMR findings and significant arrhythmias in an SSc population. Methods: We located and collected data on all patients at the Pulmonary Artery Hypertension Unit, Royal Free Hospital London who were referred for CMR at the Royal Brompton Hospital between January 2000-2012. Clinical and CMR data were sourced from electronic medical records and patient notes. Arrhythmogenic events were defined as any significant atrial or ventricular arrhythmia recorded on ECG or holter monitoring. Results: Seventy-nine patients were analysed in total with a mean age of 59.3. Fifty seven (72%) were female, 36 (46%) had diffuse SSc and 43 (54%) had limited SSc. Eighteen (19%) patients had evidence of reduced ejection fraction (<45%) on echocardiogram and 34 (43%) had pulmonary hypertension on right heart catheterization (mean pulmonary artery pressures >25 mmHg). CMR reported 20 (25%) patients with significant late gadolinium enhancement (LGE), predominantly subdendocardial fibrosis and a mean left ventricular ejection fraction of 64.1% (SE 1.8). Overall, a total of 11 patients had evidence of significant arrhythmic events. Eight (73%) of these patients had LGE on CMR; this was a significantly greater proportion when compared with those without arrhythmic events (54% difference, P < 0.05). Six (55%) of these patients had a reduced ejection fraction on CMR (<45%); again, this was a significantly greater proportion when compared with those without arrhythmic events (50% difference, P < 0.05). Conclusion: CMR can add new diagnostic information on myocardial fibrosis, the hallmark of scleroderma heart, which cannot be defined on more conventional imaging techniques. In our population of patients the presence of arrhythmogenic events was significantly higher in those patients with LGE and reduced ejection fraction (<45%) on CMR. CMR may therefore be of value in risk stratifying these patients when considering ICD implantation as primary prevention for sudden cardiac death. We call for further prospective analysis of CMR in a scleroderma population to further define specific findings in terms of the prognostic and diagnostic implications. Disclosure statement: B.S. has received speaking fees from Actelion (less than $10,000) and educational/travel grants from Actelion and GlaxoSmithKline (less than $10,000 each). G.C. has received consulting fees and speaking fees from GlaxoSmithKline, Bayer, Pfizer, and Eli Lilly (less than $10,000 each) and from Actelion (more than $10,000); and has received staff support. C.H. has received educational/travel grants from Actelion and Pfizer (less than $10,000 each). All other authors have declared no conflicts of interest. Results: Fourteen sites of analysis with local mRss ¼ 0 did not change over 24 months. Accordingly, both Min and Max OD showed only an average þ2.98% and À0.05% change, respectively (P > 0.05) (1). By contrast, at 6 sites of analysis mRss improved by 2 points (three sites with local score 2 improved to 0, three sites with local score of 3 improved to 1). At these sites Min OD showed an average increase of 23.92% (P ¼ 0.0084) and Max OD of 25.13% (P ¼ 0.008). At 4 sites of analysis mRss improved by 1 point (two sites with local score 3 improved to 2, one site with local score of 2 improved to 1, one site with local score of 1 improved to 0). At these sites Min OD and Max OD showed no significant improvement (Min OD of 1.93% and Max OD of 8.15%; P > 0.05 for both). Furthermore, both Min and Max OD showed a trend towards a decrease (-3.54%, À5.41% respectively) at the 2 sites of analysis with worsening mRss (one point increase). Conclusion: Although a low number of observations, this preliminary study provides the first evidence suggesting that OCT of the skin is i46 Downloaded from https://academic.oup.com/rheumatology/article-abstract/53/suppl_1/i46/1794781 by guest on 03 January 2019
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